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(57)Abstract: 

PURPOSE: To improve an electric current transmitting function, heat radiation to the 
outside and removal of heat of an electrode and a film by using a current-collecting 
electrode having a residual deformation property and resilience under compression 
together with a bipolar plate. 

CONSTITUTION: A bipolar plate 1 is formed of a metallic plate, which may have a flat 
surface in a region contacting with a current-collecting electrode 14. Holes 2 are 
arranged in a peripheral frame region of this bipolar plate 1 , and a dispersing channel 3 for 
an inlet and an outlet of a gas, a hole 4 for a passage of a pull rod and an internal conduit 
5 for a passage of a cooling means are optionally provided. The current-collecting 
electrode 14 also has a residual deformation property and resilience under compression 
and is formed of a porous material in which plural electric contact points are arranged 
between the bipolar plate or a tail end plate 1 and an electrode 7. The necessity of a 
conductive protective film is eliminated, when this current collecting electrode 1 4 and the 
bipolar plate 1 are used together, and heat generated at battery actuating time can be 
removed. Therefore, an electric current transmitting function, heat radiation to the 
outside and removal of heat of the electrode, and the film cam be improved. 
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ffifo^bsntrt^sro©??® (■?-©sffiracc»?Ks©7' 

mir^) tf^hfJi -5>*l%Bg©^?fe©S?&x U y > h * 

n/cO. 1 ~8 0 k g/cm2©SIE:'3-Cl 0 0-5 5 
y:t-A/cm2©liH(C*-:>fc, ^^$|g?: 1 0 O'C 

[0 026] IBHiJ&r^m^J^'if^Kf^enfc^S^rffl 
t,>-Cff6nfc. *^HJ©«mffi?:fflCi)5:lipIDai^S 
*fflC»T|5ID^«:T-CSi|SSnfcmaJSta»2 0 OfcJ: 

o* 1 0 0 0 5 A/c m2©ffl^ij^b> umtm 

^«:Wrsm(C»:^<i*^r#):ctifc©-r&5. SI« 

aEin«»< «<t'<B< I 0 0 •c-cwM,<o^^r-c^im^ 
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tit: SOT. *^Hj(D-@^<b*^®©ra©Ra^3n 

[0 02 7] iSfCiatScDcfc^tC, 

^HSIT* /c«X^T©f»^))?{c J: 

JB#«) L U > i'© oJ^14«ifsf43(ca^m 

tcit-^. m^\t=-v^)v, iii^fc»^n?.©ffe©^M 
i ©^* ^ii©Ji^?>*5ff 6 n ^ * r SMsb o ^ 

^. W*4©M?L«WfiJ(C0. l~3mm©:^#3^W 

L. ^7'f•t'©■^^•S»0. 0 1 ~ 1 mm©ffiffltc*> 40 

■5. 05©#MS^ (15) «^)l'7^i'©*^g|5^>& 
TnV. C©7-/-V'»±iS©J:^k:. *n65RSSP^©»r 

«— ISBJCO. 5~5mm. J; 0 jfiFja(C» 1 ~2 mmt?* 

^(DmMmwmmmt urfflc^s c i*ii*-r-s e 

P&^0266312.AUK:tB«g$n. if /cSS^ttiCD^Stfi 50 
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[0028] ffi,mc. ^^m<<cj^h^^y(jtmw^m. m 

*Jl.>r> #{cSSt$ffl mmctO fc/h5t,>^ yi^^ 

ggp) r*r>t:fej:t,»y yi^a«fii@i©^|^©'iJS:rd: 

:;«t©attl* BJtgi^S J: ^ (c!RF(cA^^cm?L4W-r sag 
[002 9] $ 6fcsij©iisg,^S(c*ji,ir . ^ir.® 

«<!:©ra©^ii©«j!!l!*€rSi«^SfcfeK:. *|6BJ©^ 

SmmOT. W^SCWl mmIJ(T©^ -:'i^^M 
□4WrS^*^6f'^6n-5-ofcLh©S^cD^5^ 

I > 6 5 "7 ■t'*!QII?K©»fffi«r W b r C > iWi^iC^K. 

ffi©^ftj^©»rffit>ffli^-c*>j;(,^ c©is^. mun-^ 

^.^.{ctei^r. '7-/-^©^®:^©xyi?tt-flg«©#s 

f#6nsi^5g^{cj:ot:f^snsfe©-r*s. c© 
^■cften. #sgi5^«i^- h a^©ffi(cKL-cinife-r 

ffig©f-i'«SM«g«i^cS. ii-^ift < i «>-M©±IB 

14. ^«cKSIt;!BJ{cSfrs^14*iJ;tX*iffi^©Mffi 
*!S«-r-5fcJ6{CfflC^P.nS„ C©Sf^©W©fcJ6K:> 

[0030] *#|H^©3 6(csij©si]it-^». ^mn<D 

w-rsfe©) '&Pii^(c<jEfflr5ci%mjit?*>©-c* 
s. 

[0 03 1 ] 3 etc. iW!t»Jtm3{p6f'P6n-5*>fi^c»5^ 

•rs J: ^ (c+^fc»<,^fe©r!&ttn«^c6ifeci. m?Ll:b 
7K*i^©Sta. *l.rSe<!:-«i«i©^J!B(©«l!j!.'S 
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nIfiiK: 3 ■a-4fc««>{c:*:f6?i©*«eK:o(,it:gEK:iB«8 

[0032] *^Bj©»mffi40^-r-5^M». mm<o 

1 0c:.y-5r;i-^-f:7*<D>^7->U;^ai. Sf®{c»lS-^ 
-^.^r;!/ . S:t»fl6 

[0 0 3 3 ] 0 1 tSStt. TJU5^>^;Ai/c«f(6©:^ 

( 1 ) «*«w©— *f©*sfii (14). —M(Dmm 

(7) *$J;t>')® (6) ©F»3fflijyux3n-C«J#3nr(,^ 
©<!!l!J«6!i^^ i ® ^©HfiSM©:^ # t ^ fl^©ff5^©(!g3i 

*^(c«<zj»©^mfii^r. -mi^is^zjfmmmrs^(Dm 

©^tb^^l:^3&>6f'^6n/i:-@S©fc«){c. J:Offi<«* 

imimmim^-^ ^ s © i w^tMWJcMg^sij 
o -cMccife-^ 3 nr c ^ )i I, » i ^ (c ais©^v<fettiii * 

«}fr S C ttH-C^ S C i :*:^Bj©*g^W^14?:# 
Sr=c»J <!: ife?>'oC:t C i Aj: u (cJiS'J 3 4t, ■S . L 

mx. BLhfca*»n/c«fii©**fflt>s*«w©*i^*j 
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(<»JE:tlT-C©S)}!l!^J^W. ?i-?»jS[?15©35S^SU^©i5f{c|5B 
S©^>)©S|J53-{C*jL»r. ]g<!:©Sfi4IKJtt^-C*o 

sif'P*»ig<!:S@©MiK®»«s©^si%«>yt€>-r 
10 *»^c.5ti^(cib^-¥-r-5^>©-c«Aj:i,>, cne.©#ii[ 

[0 03 5 ] M(c*S^3nrc^)5:t->m@<&fflt^r:$^§g 
k: J: »)^?>tiS«jatS«»te* 6 < SISS©l^-©# 

■r:^c*D%IBEiffiTr©^ff5tti^aui>yx>;^«:^> 
J;S-C*6^. mm. c©i^(cj:0. «®^tSWcf# 
« L X^mitf S C i JQ: r> -C (r^iS: Vs^ffi-Sffi©^ 

20 [0 03 6] ¥ffitt©^|itg©ti«fc J; 0 -ffifi?. m«i*5 

J: a*ig©±«a±©-«K:^?ij 3 ntcmma^'^m tu^ 

6o BEJctBiS© J: ^ (c. ^?fjpjttf44^{t-rs/c* 

W*iJ«C»^® (7) »^ff$oJtg!5:1«jg*WLr4>J: 
t». L/it*t-or, llffi^$fetfJSSRtc^^©J:'>fc^^tt 

©/cAfc®^;'S:^©|&^*:.^^c5ig^©ffe^{cJ: 
f#6n.s^?Li4'>- h©ji5-cfp-pfcti/r*>. watc^ 

30 .So KJi©±(c. :^y[y~. y^i^*fcW[^«^cSft* 
0. ^S^^7-A©S?S14%illgii-r-5Ci*@fl«JiL-CBR 

$tf C © 5? :7'©Sin°n«. ^ < ©^tt*^ 6 rfjIS 3 nr *J 
0. m«*lI©E-TEK?±*>6ELAT©®^«© 

*>©*i*s. cn?)©«p'&w^nif*rffli»r'bJ:ti 

M=S:ffJ«c-r^'(':*->14!j<U-7-{Cffi<K©^>©*$W 

>U;^^. i*^^ (high-alloyed steels) , S/ctt 
-y^;!/. i'CJA*jJ;0'5=-:5f>©^Ai6f^64iri» 
50 4. -«{C^B^»*©^Jfm««*t:«fc!>f®Tr* 
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[0 03 7] 06l*01©^^©Svlkxby>h*i6^C 

( 1 > . mmM {iA).mma).ii:^^ 

V h • (8) . >f:j->5£|fellg (6) . 

(1 8) « )I;'7« (17) f)^htj:^h(D-CS3^. =MU 
( 1 ) «J1-SIJg^il^ (16) Ti^SW^nrfcO . c:ti6« 10 

©^^^j: i©]«t,iS*tt©Mif4*>6!5:-S— ffi«4ffll->r 20 
[0 03 8] 

[jiiit^] «T©siSfeMKt.>*^^c^JS^^)*^Hj©aw 
[0039] mmm 1 

4immmt. s^*s2«j©£E;^js oe©! 7) , 2 

tfe©5^« (06© 1 8 ) *jJ:cX2tS:©-|i« ( 1) 3&> 

6^C.53Sffl©S?1feiUy>h, 3>*©»m@(l 30 
4) . 3M(Dmm (7) > 3^(Dmt3M<D^yi,^v h 
• (8) *i?>f^?.tl-C*J«5, HBKSi^fcJ:^ 

—l&tb. OT©a«5T?*o/c : 

- SS<i;*mS©rf"ift : 10xiOcm2 

- M: Nafion (a»ffi^) 117. *af^a;J<>ttJ: 
?)«*&3ti^4>© 

- KtSttMJgs : 1 0 X 1 0 c m2 

- 03 {C^-r J: 5 JCl 0 X 1 0 c m2©f'3ffliJ-^Si 2 

0 X 2 0 c m2©J1#J^ffi. 2mm<Dm^. ?^:(9) <b 40 

( 1 0) , ( 1 1 ) > U:/ ( 1 2) 0. 1 

mm©i«3. rtSH5®M (13) 0. 5 mm^3*3S:t* 6. 

11X11 cm2<mSli^i:^-r?>fmif:^ir-^ 
h - 7 U - A, : *B7=:x slOtt J: 9 iSa°n<t 

- 7=C (2) (4) teJ;D''£:c(cia*g©ffi©#S!(* 
f^#$4ifc2 0 X 2 0 c m2©i1-SU7fiS%W-r-5:iSS« 

[0040] - Ji-gpfiafflsi^-c 7 0 -c-CBiTtti^s tiBtr 
Sm$*ifc2^©*e^**^7!pe>ite^T^-K (:g> 50 
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Lr--fg©^t^fii&{c*for-m-c*^ ; 

- !^^mm^f^v 5 0 "c-cmrsD^s timmmitsntc 

2. imffi©*«^b^«*>6>i4*V-K (i®) EfflS-- 
©«*&. SJS:©fb=^aiilic?Pfb-C3fS©ijStvaa[: 

- SSIfmS: 8 0'C 

- ±mm.: 5 0 0 0T>^T/m2{c^bt,»Mffi© 

- h©^^fPB#rattcnm(ciHig-rs*i. i- 

©»^-C feS{±*B©PgJ&ii|i*to «3 r©*&«i<i:f?±K: cfc 

0 3 0 0-4 0 o^Moffl-e**. 

[004 1 ] ^»|sf®l6»«T©«^1*©f^fflfD*ffir jl 

■2>&©'C*ofc : 

A. TJU5-'i;A^^cFi©Il®S<i:7^«. UNI 5076 
(-YafUr ' ;^^f>4<'- F) it5mm<Dm^'^^ 

Jij&inr t » -5 J: 0 (c 3 mm ©rt gPiftS i + > ^ 
(3) 1 8 i'PA- 1 0^ y^r;P . ^r>f :/©;^ 

^>ux^*i6?c4?^iPfflrt^^e (5) *Jffli^5.e,nr 
[0 04 2] B. A. tmc-wmt^^mv, t>-r 

[0043] C. rtgP^iP« (5) i^^ + ^^^b 
(3) ©?c«,>3mm©0*?:Wr-5rfjfig©t^- h^^K 
■r-5Ci{ca:0ff6n€>T>'U5->^A ^© An ti coroda 

1 100 r/ae^^y' (^^<JT • 7.^iy^~- F) *i6f^6 
nSrffiSi*^. C©J©^. «©?fg|5^ffi«3 0x 
3 0 cm2S-Cit»n3-a'r5fi*IJ^»tCj:-S?^Sl*Wt6i 

■r-s 

tl-Si^nA • 7 -f;l/A-CMaO/c»^ffi'^©SM«H4 
W^*fe© : 

E. ciiiiD-ffi^-c*^*^. =i<yT^y>]K(c)i-r 

Sftt^lB'SrW'rSfe©. 

[0044] F . m^^w&mmiti^^^htihmm 

*H E - T E KttK: J; ») E L A T ©S#«r ^ 3 n r 

ti€.5j<';f- F-7 1 FPi?U>{c»-:J<#*tt©^?L1± 
*^tt7 -f ;l/A€:0. 5mmJ»r0. 5mg/cm2© 

G. F i|gIDm@-C, *HV y j^-^-a > • 7^i'>'n 
i^— J;ONafion Solution 5%©lS^S-CSiSi{b3tir 

©. 

[0045] H. GilUDSST**?. CC-CSctt^ 
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3R*% a 2|s:(Dm U CC J; 0 TGHP OBOCD^^r S tl S 

1 8 dTD-'^/A- 1 0 — 2*y ><d;<^> 

L. ^0. 2mm©$ffl?L¥l^iaS<i:2mmCDJ¥3?rW 

M. m 1 mm©iiffl?L®¥*^fis*w-r s L tmomm 

@ : 

N . m3 mm©i(i?L©¥i^itS*Wr S L <b 15 
@ : 

O. 0. 5X0. 5 mm©^P%Wt"-5 0 . 3mm© 
Jf^fiS^ y iy :^<DmM^MT i> 1 8 i'UA - 1 0- -:'^r;U 
• ;^'f->bX|H'7'f i'*:>6f^6nS3fe©M^cO-&-:>/e: 

P. 0. 5mm/f©'>-h*>6f#6n. *Ut:«^^ 
«1 

M@ F 

L (*) 0.6 5 

L 0, 6 

M 0, 6 

N 0, 55 

O 0, 6 

P 0. 6 

Q 0. 6 

R 0, 45 

L + P (***) 0, 6 

L + R (*»*) 0. 6 

(**) ^mmmni>cmm^i^-c^m'mmiihxm< 

(««•) 5f-/:7*R©«!liteW*4*iJ;a'*T^-F (A) iZili 
'mKWt.V)hinfcit-<-:rp<l>m.tj:*)'^'>tcWmji yi^^ip 

- M4c*g^snfc^®?rffi(,^rf#6nfcf""^ (l* 

tf) »^fetfiSJI5<!:©J:ttS*^f 4>©rAS. |g©Ji<y v 

-(cffl^-r v-©^?g[rsffi*mr*!La-r c i fc 

J: 0 tt«g©fill|i5:[6l±j&spltl<b j^c 4 C i*SBj 6*^^* 
[0 05 1 ] - «®MJ^©#{a*fc«3 ©^l^©SM.^. 

[0 05 2] - «gM1?ti[Sf (Rtf) ii^Z/mm<Dfc^<D 
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* --/^'{cJrOJ^RKStiftiO. 3 5 i^a^oe^srlftas 
iSmm (Hm^^vrnM^titciy-b) ©^^ffi* 

mf?>^^T^> K}^©pap%wrs2t5c©g^^>#® 

[0046]Q. -{iiV TCostacurtc^t*^ h^Shit 3 
n-rCi5BES®TCC2mmJf©l 8 i/PA- 1 0 ^ ■^^;^ 
- 2 * •:ff> • di -i •:f<0X7'> ux^tfj^cf'penfc 
0. 1 5mm©fiS*Wr.5^feS'7'fi'*>e>f#6n-5^ 

[0047] R. 2mmll©5r-Y:/l 8 i'OA- 1 0 
'5-;i'©;^-f->i/;^«!fci'©*8itg^JS©JB*>e)f^6ti 

[0048] ^ ^'AO-ffiS^m/cMi^^ifeiCM h 

¥i^mjE*s 1 {c^j^-r. 

[0049] «©iaa»7 5-c-cittY:i->'fl:*©3ii*(l« 
* [0050] 

G H I (**) 



0. 


7 


0. 


7 




0. 


7 


0. 


6 




0. 


7 


0. 


6 




0. 


6 5 


0, 


6 




0, 


7 


0, 


6 5 




0, 


7 


0. 


6 




0. 


7 


0. 


6 5 


0. 7 


0. 


5 


0. 


4 5 




0. 


7 


0. 


6 




0. 


6 5 


0. 


6 





[00 5 3] - m^nVi {Rtf ) iPhf^h^^WDi^ 
a[|?L*©*iNBlf{c«Jt3tiS**S^-CEiiiS 

* V - K ©wttEiBM ) ifimf^^mtc 3 n ■£ c i jc 

40 k: J: 0 . 2|£f6l§©ai^<!: t;U S :^ K^^d^WdCL 

Ti|im©??ltT (lllB5m?{fe©lllSW^c»f^^) -CT 
;u 5 - -i* A*j J: o'^E-©^^*s5^^©^^^{1:!Bj(c J: «3 
*i[S*Si:f -S c i e>nrt> c i %#j!S-r -5. i 3g < 

5liiE$n-Sfc©-C*5. 
50 [0054] ^^2 
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fcSliO*Sm«. 0. 5 5-0. 6 5d<Vl/ hfC*->fc. 
[0055] FII3 10 

m 1 1 6 (c cfc 0 iK$n/cii-gi5giigi5*gi^-r 

2 0~3 OmVOffiiB{C*-3fc. 

t?ll4 20 

*© <b*«g«'&«|;i/c*R3|sf®fe«:ftSfa«jncMffi t 

siMW(cam-r * o . e s t o. 7 i ^j^vu h ©r^tc* s 
^— i u y > f- ©^i^®E*^«ia s n^c, ^mrj:mm 

ffi. $6{C^-/7'B©nffiS*^r'f:/C©TJV5-'i»A 

■^tf©«fCgff^^€.Ci:CCj:!3f#e.n/c. ?^iP5*# 30 

/c8tr^^^M©?ii*lJ«ig{C <t 0 U /c, 
CO 05 6] W5 

-a©l«i^?r5t?fSJI5i©J:t©f'-^?r§ 6{Cf#S/cesi> 

^"tbx^ -{y'im so76©rJi'5^'i7A^^*>e.itc-5 3 
^©m?feiU^> h*>6fP6nsz:o©j^i|BfS?te*{'p 
o/co -ffi«<b5^«(i3 6{C^$ii]m©rtgp#e«:^t:t 

fc, 40 
[0 05 7 ] ^«-ffi«<!:^ffi©[6j*U>^5fl!iJ©&*r 

[0058] mmummm lon^ ^G*>?.f'^«3 . mit 

^-f^-Nafion 117 0S5SS) ^^^.f^o/c, i/^^T-l" 

h JC® $ n -SSSO^i^E ( 0 . 7 sKjU h ) icmki^ 
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0. 5~0. b 5^)1' i-(D^t>tbX^+^rj:W-i^mK>S: 

B <t ^^ffi i ©ra r c n o r s t » ^ 

i ^OC+^-CJSj&s 0 ©&-5ili^tt«:fit«r # S C i * 
[0 05 9] ±fa©J:^{C. T)l'^-'^A-^tp<om^ 

(0. 4 5j^;uh) $vmi oommTmi^L. *^?§© 

*mS©J?fj&5igll#8<3{cMlBi#|/d:{iirtrSMtSti*iKI^ 

[0 06 0] c<Dmm<omwttLr. T^i'S^'i;^^^ 
*©«*#i^/c-ffitg<t*^. IS(ci^^5tirt,»^ct,> 
^^y'G (mmmi ) ©mfcJ:0'^-<:7*M (jlifeW 

«iJ©S?»t*tf&-3fc. Sffi©M*»+^r&»5 (0. 6 

0~0. 6 5iK-'l'h) . g^fl«J{C$^-C*-5/c, 36 

[006 1 ] *^B^©«t&©^fil^r^M*5^©«»<»:ffi 

ffl^itti^ c i & < i^c -p r <fc < . *^Bj«^{^©if# 
fttt*©«SH{ciEt8© J: '> ic<D»fmstii> fe© ta» 

[S®©fSfWj:giHj] 

^^^^©J:^ J:l^a*?©fc«i){c. 15 1; X Uj<>h {3:151 D 

^^r^3 nr t,»-5,ss#©0ffi*#M 3 n;fct,\ 
[HI ] *#ei§{cj:sm?te©ii?fexuy> h-c*^. 
[02] *^Bj©^ttbxuy> h©»$ii&:ttiiJ19:^sr 

[03] :*:^W©«?tex > h ©»i|ffl!&#«a9:«i0-C 
A©»T®0-e*S, 

[0 5] *^B^©sl«®©fiiii'JS«0r*So 

[06] :^^m(Dmm(D^mmm(ommm'c^i>. 

1,18 ^« 
3 5=--f>4<.;u 

5 F^gpiilf 

6 -Y^>2S^lg 

7 ^Miei^JLttS® 

14 mmmnm 
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c58)ia^L/c^Jif(Int.c^.^ db«) 

HOIW 8/00 - 8/24 
HOIM 4/86 - 4/98 



